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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a printing de- 
vice capable of printing in a plurality of resolution types 
and both in a multicolor print mode and in a mono- 
chrome print mode. 

2. Description of Related Art 

[0002] In order to record data of characters and fig- 
ures into a visual form, information processing devices, 
such as personal computers, are often connected to a 
printing device capable of recording the data on sheets. 
A variety of printing methods, such as an impact printing 
method, a thermal printing method, and an ink-jet print- 
ing method, are used in the printing device. Normally, a 
print head of the printing device is provided with a plu- 
rality of recording elements which function according to 
the particular printing method. The print head is scanned 
in a main scanning direction to print one band's worth 
of data on the sheet Then, the sheet is scanned one 
band's width in an auxiliary scanning direction. This 
printing process is repeated so that an entire sheet can 
be printed out. 

[0003] A conventional printing device is provided with 
a print head and a buffer memory. In the buffer memory, 
a storage region is formed for temporarily storing one 
band's worth of print data. When the printing device re- 
ceives one band's worth of print data, the device writes 
the received data in the storage region of the buffer 
memory. Then, while the print head is scanned in the 
main scanning direction, the print data stored in this stor- 
age region is retrieved and the recording elements are 
driven in accordance with the print data. In this way, one 
band image is printed on the sheet. After the printing 
operation for this band is completed, the next band's 
worth of print data is written in the storage region of the 
buffer memory and printing operation for the next band 
is performed in the same way as described above. 
[0004] EP-A-0 577 087, upon which the precharacter- 
ising portion of the appended claim 1 is based, de- 
scribes an output method and apparatus in which that 
portion of control information for controlling an output 
operation based on externally supplied data which is 
valid to the data is designated, and the data relating to 
that portion is outputted in accordance with the control 
information. 

[0005] EP-A-0 540 338 describes an image process- 
ing apparatus including a resolution ratio setting unit for 
setting a ratio of the resolution of input image data to 
the resolution of multi values image data to be output, 
a pixel interpolation unit for interpolating and determin- 
ing pixel values of output multi values image data on the 
basis of the ratio set by the resolution ratio setting unit 



and the input image data, and an image data output unit 
for outputting the output multi values image data gener- 
ated by the pixel interpolation unit. 
[0006] US 5,455,895 describes a printing apparatus 

5 in which after the initial process program, printing data 
input from a host computer is stored in the receiving buff- 
er of the control system of the printing apparatus. Then, 
a determination process program detects control codes 
from the printing data stored in the receiving buffer. One 

10 operation mode for printing is determined based on the 
detected control code. As a result of the determination 
process program, if a plurality of operation modes are 
determined or if no operation mode is determined, the 
determination process program uses operation mode 

15 historical information stored in an operation mode his- 
torical information buffer to determine one operation 
mode candidate. 

[0007] EP-A-0 457 572 describes an outputting appa- 
ratus for receiving print data constructed by binary data 

20 and/pr multi-value data from an external apparatus and 
for printing. The apparatus comprises a memory having 
a multi-value data area and a binary data area in a lim- 
ited memory capacity, a reducing circuit to reduce a ca- 
pacity of the binary data area when an amount of multi- 

25 value data is equal to or larger than a predetermined 
amount, a printer for reading out the multi-value data 
and the binary data from the memory; and a controller 
for controlling the data storage into the binary data area 
and the reading operation of the binary data from the 

30 binary data area synchronously with the printing by the 
printer when the binary data area has been reduced by 
the reducing circuit. 

SUMMARY OF THE INVENTION 

35 

[0008] There is a printing device of a type capable of 
receiving print data of various resolutions and printing 
the various resolution images. In this type of device, the 
data capacity of the storage region has to be previously 

to set for storing one band's worth of data for the highest 
resolution. Accordingly, when printing is performed at a 
resolution less than the highest resolution, empty re- 
gions will always be generated in the storage region so 
that the buffer memory is not efficiently used. 

45 [0009] There is a printing device provided with a plu- 
rality of print heads for printing a plurality of different 
colors. There is a printing device of a type which can 
perform both a multi-color print mode for printing color 
images with using the plurality of print heads and a mon- 

50 ochromatic print mode for printing only black and white 
images with using a single print head for black. In this 
case, the buffer memory has to be formed with a plurality 
of storage regions each for storing one band's worth of 
print data of a corresponding color. The number of the 

55 thus formed storage regions is equal to the number of 
the print heads. Still in this case, during the monochro- 
matic printing mode, several storage regions will be left 
unused so that the buffer memory is inefficiently used. 
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[001 0] An object of the present invention is therefore 
to provide an improved printing device capable of al- 
ways using a buffer memory with high efficiency. 
[001 1] In order to attain these and other objects, the 
present invention provides a printing device for receiv- 5 
ing print data and for printing an image represented by 
the print data, the device comprising: print data receiv- 
ing means for receiving print data indicative of an image; 
a buffer memory capable of temporarily storing the re- 
ceived print data; storage region setting means for set- 10 
ting at least one storage region in the buffer memory; 
write and read means for writing the print data in the 
storage region of the buffer memory and for reading the 
print data from the storage region of the buffer memory; 
and a print head for receiving the print data read out by is 
the write and read means to print the image; character- 
ised in that: the print data receiving means is additionally 
for receiving information on an amount of the print data; 
and the storage region setting means sets said at least 
one storage region based on the received information 20 
on the amount of print data. 

[0012] The storage region setting means may set the 
at least one storage region so that a capacity of each of 
the at least one storage region is determined dependent 
on the amount of print data. The storage region setting 25 
means may set the at least one storage region so that 
the number of the at least one storage region is deter- 
mined dependent on the amount of print data. The in- 
formation on the print data amount may include resolu- 
tion of the image represented by the print data. The in- so 
formation on the print data amount may include the 
number of different colors included in the image repre- 
sented by the print data. 

[0013] The control means may control the write and 
read means to write the print data into one of the at least 35 
one storage region while reading the print data into an- 
other one of the at least one storage region. The control 
means may serially switch the at least one storage re- 
gion to be written and read by the write and read means. 
[0014] Preferably, the printing device is capable of 40 
printing in a plurality of resolutions, the device compris- 
ing: data reception means for receiving successive sets 
of print data indicative of successive image portions; a 
buffer memory capable of being set with a storage re- 
gion for storing the received print data; a controller for 45 
receiving an indication signal indicating a resolution of 
each image portion and for setting at least one storage 
region in the buffer memory, the number, of the at least 
one storage region and storage capacity of each storage 
region being determined dependent on the resolution; 50 
write means for writing each set of print data in one of 
the at least one storage region; read means for reading 
each set of print data from the storage region and for 
printing a corresponding image portion based on the 
read set of print data; and switching means for, when 55 
the controller sets more than one storage region, serially 
switching the more than one storage region to be read, 
thereby allowing the read means to print the successive 



image portions. The read means may include a print 
head for printing each image portion based on the read 
set of print data. The printing device may further com- 
prise a print moving mechanism for moving the print 
head in a main scanning direction across a recording 
medium while the print head print an image portion 
based on the set of print data, thereby printing one band 
image. The switching means may switch so that writing 
by the write means and reading by the read means are 
performed simultaneously onto different storage re- 
gions. 

[001 5] Preferably, the printing device comprises: data 
receiving means for receiving successive sets of print 
data and for receiving an indication signal indicative of 
either a multi-color print mode or a monochrome print 
mode; a plurality of print heads each for printing a cor- 
responding one of a plurality of different colors; a buffer 
memory capable of storing, for each print head, at least 
one set of print data; control means for setting at least 
one storage region in correspondence with each of the 
plurality of print heads upon receiving the indication sig- 
nal for the multi-color print mode and for setting more 
than one storage region in correspondence with one of 
the print heads upon receiving the indication signal for 
the monochrome print mode, each storage region hav- 
ing a storage capacity capable of storing one set of print 
data for a corresponding color; write means for writing 
the print data in the storage region; read means for read- 
ing the print data from the storage region; and switching 
means for serially switching the more than one storage 
region, which are set during the monochrome print 
mode, to be written and to be read. The switching means 
may switch so that writing by the write means and read- 
ing by the read means are performed simultaneously 
onto different storage regions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 6] The above and other objects, features and ad- 
vantages of the invention will become more apparent 
from reading the following description of the preferred 
embodiment taken in connection with the accompany- 
ing drawings in which: 

Fig. 1 illustrates how a buffer memory is set with at 
least one storage region for storing one band's 
worth of print data in correspondence with a reso- 
lution and a print mode according to an embodiment 
of the present invention; 

Fig. 2 is a perspective view of a printer of the em- 
bodiment which is connected to an information 
process device; 

Fig. 3 is a block diagram showing structure of the 
printer of the present invention and the information 
process device; 

Fig. 4 is a perspective view of an essential portion 
of the printer; 

Fig. 5 is a block diagram showing an entire structure 
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of the printer; 

Fig. 6 is a block diagram of an ASIC portion in the 
printer; 

Fig. 7 illustrates an address memory AM provided 
in an address generator in the ASIC portion of Fig. 
6; 

Figs. 8(a) - 8(f) show how a buffer memory is set 
with at least one buffer area according to an oper- 
ator's selected resolution and print mode, in which 
Fig. 8(a) showing that the buffer memory is set with 
sixteen buffer areas for storing sixteen bands' worth 
of print data for a single color when the resolution 
is 180 dpi and the print mode is the monochromatic 
mode, Fig. 8(b) showing that the buffer memory is 
set with eight buffer areas for storing eight bands' 
worth of print data for a single color when the reso- 
lution is 360 dpi and the print mode is the mono- 
chromatic mode, Fig. 8(c) showing that the buffer 
memory is set with four buffer areas for storing four 
bands' worth of print data for a single color when 
the resolution is 720 dpi and the print mode is the 
monochromatic mode, Fig. 8(d) showing that the 
buffer memory is set with four buffer areas for stor- 
ing four bands' worth of print data for four colors 
when the resolution is 180 dpi and the print mode 
is a color monochromatic mode, Fig. 8(e) showing 
that the buffer memory is set with two buffer areas 
for storing two bands' worth of print data for four 
colors when the resolution is 360 dpi and the print 
mode is the color mode, Fig. 8(f) showing that the 
buffer memory is set with a single buffer area for 
storing one band's worth of print data for four colors 
when the resolution is 720 dpi and the print mode 
is the color mode; 

Fig. 9 shows how writing operation and reading op- 
eration are achieved onto two buffer areas; 
Fig. 10 shows how writing operation and reading 
operation are achieved onto four buffer areas; and 
Fig. 11 illustrates how the buffer memory is set with 
at least one buffer area according to the resolution 
and the print mode according to a modification of 
the present embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0017] A printer according to a preferred embodiment 
of the present invention will be described while referring 
to the accompanying drawings. 
[0018] According to the present embodiment, when 
the printer is supplied with a successive sets of print da- 
ta, at least one storage region is set in the buffer memory 
in accordance with information on the amount of the 
print data. That is, a storage capacity of the storage re- 
gion is determined based on the print data amount. The 
number of the storage region to be set in the buffer mem- 
ory is also determined based on the print data amount. 
[0019] It is now assumed that the printer is of a type 



in which a print head prints one band image while the 
print head is scanned once in a main scanning direction. 
In this case, the printer is supplied with successive 
bands' worth of print data. A storage capacity of each 

5 storage region is determined dependent on the amount 
of each band's worth of print data. The number of the 
storage regions to be set in the buffer memory is also 
determined dependent on the amount of each band's 
worth of print data. 

10 [0020] It is now assumed that as shown in Fig. 1 , the 
buffer memory (18 in this example) has a total storage 
capacity of storing one band's worth of print data for four 
colors (yellow, magenta, cyan, and black) at a certain 
amount of resolution R. 

15 [0021] In this case, when the printer is supplied with 
successive bands' worth of print data for a color image 
at that resolution R, the buffer memory 1 8 is set with four 
storage regions 18a through 18d for the four colors. 
Each storage region has a storage capacity for storing 

20 one band's worth of data for a single color. Accordingly, 
when the printer is supplied with one band's worth of 
print data of the four colors, the print data is stored in 
the storage regions 18a - 18d. After the print data is re- 
trieved from the buffer memory 1 8 to be printed by the 

25 print head, a next band's worth of print data is stored in 
the buffer memory 18. 

[0022] On the other hand, when the printer is supplied 
with successive bands' worth of print data for a mono- 
chromatic image at the same resolution R, the buffer 

30 memory 1 8 is set with four storage regions 1 8e through 
18h for a single color. Each storage region has a storage 
capacity for storing one band's worth of data for the sin- 
gle color. Accordingly, each of the storage regions 18e 
- 1 8h has the same capacity with that of each of the stor- 

35 age regions 18a - 18d. Accordingly, the buffer memory 
can store four bands' worth of print data of the single 
color in the storage regions 18e - 18h at maximum. 
While one band's worth of print data is retrieved from 
one storage region for printing, a next band's worth of 

40 print data can be written into another storage region. 
That is, while one band's worth of data is retrieved from 
the area 18e, the next band's worth of data is written in 
the area 18f. While the data is retrieved from the area 
18f, the next band's worth of data is written in the area 

45 I8g. Thus, the print head is continuously supplied with 
successive bands' worth of print data without any inter- 
ruption therebetween and continuously print the corre- 
sponding successive band images. A printing speed is 
enhanced. 

so [0023] Similarly, when the printer is supplied with suc- 
cessive bands' worth of print data for a color image at a 
lower resolution R/2, the buffer memory 18 is set with 
eight storage regions 18i through 18p. Each storage re- 
gion has a storage capacity for storing one band's worth 

55 of data for a single color at that resolution R/2. The ca- 
pacity of each of the regions 18i - 18p is therefore a half 
of that of each of the regions 18a- 18d. In this example, 
the four storage regions 18i through 181 are for storing 
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one band's worth of print data for four colors. The re- 
maining four storage regions 18m through 18p are for 
storing another band's worth of print data for the four 
colors. Accordingly, the buffer memory 18 can store, at 
a time, two bands' worth of print data for the four colors. 5 
While one band's worth of print data is retrieved from 
the storage regions 18i - 181 for printing, a next band's 
worth of print data is written into the storage regions 1 8m 
- 18p. Thus, the print head is continuously supplied with 
successive bands' worth of print data without any inter- 10 
ruption and continuously prints the corresponding suc- 
cessive band images. A printing speed is also en- 
hanced. 

[0024] It should be noted that in the above description, 
all of the buffer areas 18a through 18d used during the 15 
color print mode are used as the buffer areas 18e 
through 18h during the monochromatic print mode. 
However, it is sufficient that at least two of the four buffer 
areas 18e through 18h be set to be used. This is be- 
cause reading and writing operations for the print data 20 
can be simultaneously performed in different ones of the 
two buffer areas so that printing can be performed with- 
out interruption. Also, although the buffer memory 18 is 
provided with only a minimum capacity required for 
forming four storage regions for printing in full color at 25 
the resolution R, the buffer memory can be provided with 
more than this amount of capacity. 
[0025] The embodiment of the present invention will 
be described below in greater detail while referring to 
Figs. 2 through 11. 30 
[0026] As shown in Fig. 2, a printing device 7 accord- 
ing to the present embodiment is connected to an infor- 
mation process device 1 such as a personal computer. 
The information process device 1 includes: a process 
device main body 2 which houses a central computation 35 
device and an auxiliary storage device such as an elec- 
tromagnetic disk; a cathode-ray tube (CRT) 3 for dis- 
playing screens of data; a keyboard 4 used to input data 
and commands; and a mouse 5. The printer 7 is a serial 
type print device, for example, and is connected to the *o 
information process device 1 via a Centronics type print- 
er cable 6 (i.e., an eight bit parallel transmission cable 
defined by IEEE 1284 standard), for example. 
[0027] As shown in Fig. 3, the process device main 
body 2 includes a window system 8 as its operating sys- 45 
tern (OS). The window system 8 is capable of simulta- 
neously executing one or more of a plurality of applica- 
tion software programs 9 such as a word processor pro- 
gram. The window system 8 is connected to: a font driv- 
er 10 for managing various types of font; a CRT driver 50 
11 for managing the CRT 3; a keyboard driver 12 for 
managing the keyboard 4; a mouse driver 13 for man- 
aging the mouse 5; and a printer driver 14 for managing 
the printer 7. The window system 8 executes the appli- 
cation software programs in association with those drive 55 
elements. The window system 8 is further connected to 
an interface (l/F) portion 15. 

[0028] The printer driver 1 4 is for producing dot image 



data based on pixel data indicative of a photograph and 
a graph and font data of a text desired to be printed. 
[0029] The print driver 14 is capable of producing dot 
image data indicative of both color (multicolor) and mon- 
ochromatic images. That is, an operator can select one 
of a monochromatic print mode and a multicolor print 
mode on a print menu displayed on the screen of the 
CRT 3. When the multicolor print mode is selected, the 
printer driver 1 4 produces dot image data for four colors, 
that is, yellow color (Y), magenta color (M) t cyan color 
(C), and black color (K). On the other hand, when the 
monochromatic print mode is selected, the printer driver 
14 produces dot image data for only one of the four 
colors. That is, in order to print a black and white image, 
the printer drive 14 produces dot image data for black 
color only. In order to print another type of monochro- 
matic image, the printer driver 14 produces dot image 
data for yellow, magenta, or cyan color only. 
[0030] The print driver 1 4 is capable of producing dot 
image data for each of the multicolor and monochromat- 
ic images at several resolutions. In this example, the op- 
erator can select his/her desired resolution from resolu- 
tions of 720 dpi, 360 dpi, and 180 dpi which are listed 
on the print menu on the CRT screen. The printer driver 
14 produces dot image data at the operator's selected 
resolutions. 

[0031] The printer driver 14 produces, for each color, 
dot image data so that the dot image data includes a 
plurality of pieces of pixel data juxtaposed in a dot matrix 
form. It is noted that the dot matrix is constructed from 
a plurality of bands' worth of print data which are ar- 
ranged in an auxiliary scanning direction. As will be de- 
scribed later, each band's worth of print data is indicative 
of one band image to be printed by a single scanning 
action by a print head structure 21 of the printer 7 in a 
main scanning direction, which is almost perpendicular 
to the auxiliary scanning direction. Each band image is 
formed from 64 lines of ink dots which are produced by 
64 nozzles provided to the print head structure 21. Each 
band's worth of print data for each color is therefore con- 
structed from 64 rasters, each raster extending in the 
main scanning direction. Each raster is constructed from 
a plurality of dots. For example, each raster is construct- 
ed from 1,440 dots when the print data is produced at 
the resolution of 1 80 dpi, Each raster's worth of print da- 
ta is therefore constructed from 180 bytes of print data. 
Each raster is constructed from 2,880 dots when the 
print data is produced at the resolution of 360 dpi. Ac- 
cordingly, each raster's worth of print data is constructed 
from 360 bytes of print data. Each raster is constructed 
from 5,760 dots when the print data is produced at the 
resolution of 720 dpi. Accordingly, each raster's worth 
of print data is constructed from 720 bytes of print data. 
[0032] The printer driver 14 then serially outputs the 
thus produced dot image data via the interface (l/F) por- 
tion 1 5 in eight bit (one byte) units as a successive series 
of print data. In the case where the print data is produced 
at the resolution of 1 80 dpi, for example, when the print- 
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er driver 14 completely outputs 180 bytes of print data 
for each of all the colors, the printer driver 14 completely 
outputs one raster for all the colors. Thus, the print data 
is outputted in a raster scan format to the printer 7. 
[0033] It is now assumed that the amount of each 5 
band's worth of print data is M when the print data is 
produced so as to indicate a monochromatic image at 
- 180 dpi. When the print data is produced to indicate a 
monochromatic image at 360 dpi, the amount of each 
band's worth of print data becomes 2M. When the print 10 
data is produced to indicate a monochromatic image at 
720 dpi, the amount of each band's worth of print data 
becomes 4M. When the print data is produced to indi- 
cate a color image at 180 dpi, on the other hand, each 
band's worth of data is constructed from data of the four is 
colors for a corresponding band. Accordingly, the 
amount of each band's worth of print data becomes 4M. 
When the print data is produced to indicate a color im- 
age at 360 dpi, the amount of each band's worth of print 
data becomes 8M. When the print data is produced to 20 
indicate a color image at 720dpi, the amount of each 
band's worth of print data becomes 16M. 
[0034] According to the present embodiment, succes- 
sive bands' worth of print data are transmitted from the 
interface portion 15 to an interface portion 16 of the print- 25 
er7. In order to transmit each band's worth of print data, 
the printer driver 14 successively transmits 64 rasters' 
worth of print data constructing each band. It is noted 
that, during the multicolor print mode, the printer driver 
1 4 successively outputs print data of four colors for each 30 
raster. It is further noted that the printer driver 14 trans- 
mits a transmission command before transmitting each 
raster's worth of print data of a single color. Accordingly, 
during the multicolor print mode, the printer driver 14 
transmits a transmission command before transmitting 35 
each raster data of each color. The transmission com- 
mand is also sent to the interface portion 1 6 via the in- 
terface portion 15. 

[0035] It is further noted that in response to the oper- 
ator's selection of the resolution, the printer driver 14 40 
produces a resolution indication command indicative of 
the selected resolution. Similarly, in response to the op- 
erator's selection of the print mode (multicolor mode or 
monochromatic mode), the printer driver 14 produces a 
mode indication command indicative of the selected 45 
mode. The printer driver 14 transmits the resolution in- 
dication command and the mode indication command 
to the printer 7 before sending the successive bands' 
worth of print data. The commands are sent to the printer 
7 via the interfaces 15 and 16. so 
[0036] As shown in Fig. 3, the printer 7 has: a printer 
controller 17; a buffer memory 18 capable of setting 
therein printer buffer areas (storage areas) for, for ex- 
ample, yellow color (Y), magenta color (M), cyan color 
(C), and black color (K); a print head drive portion 19; 55 
and a motor drive portion 20. 

[0037] The motor drive portion 20 is connected to a 
carriage motor 22 (shown in Fig. 4), and rotates the car- 
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riage motor 22 in a forward direction and in a reverse 
direction. The print head driving portion 1 9 is connected 
to a print head structure 21 . The print head structure 21 
is comprised of print heads 21a through 21 d for respec- 
tively printing yellow color (Y), magenta color (M), cyan 
color (C), and black color (K), As shown in Fig. 4, the 
print heads 21 a - 21 d are arranged in the main scanning 
direction X. Although not shown in the drawing, 64 noz- 
zles for ejecting ink are arranged in each of the print 
heads 21a through 21d along the auxiliary scanning di- 
rection Y which is almost perpendicular to the main 
scanning direction X. Each of the print heads 21a - 21 d 
has a plurality of piezoelectric elements for driving the 
plurality of nozzles. The print head drive portion 19 is 
capable of selectively applying an electric drive voltage 
to each piezoelectric element of each of the print heads 
21a - 21 d. When applied with the electric voltage, the 
piezoelectric element deforms, whereupon a corre- 
sponding nozzle ejects ink. It is noted that the print head 
drive portion 1 9 drives all the print heads 21 a - 21 d when 
print data for multicolor images is supplied. The print 
head drive portion 19 drives a corresponding one of the 
print heads 21 a - 21 d when print data for monochromatic 
images is supplied. 

[0038] As shown in Fig. 4, the print heads 21 a through 
21 d are fixed to a carriage 23 so that ink is ejected at a 
predetermined angle toward a sheet 25. The carriage 
23 is mounted on a guide shaft 24 so as to be freely 
movable in the main scanning direction X. Also, a scan- 
ning belt 26 is connected to the carriage 23. The car- 
riage motor 22 moves the carriage 23 along the guide 
shaft 24 in the main scanning direction X. Thus, the print 
heads 21a through 21d are scanned in the main scan- 
ning direction while a fixed distance is maintained be- 
tween the print heads 21a through 21d and the paper 
25. It is noted that the paper 25 is conveyed by a pair of 
sheet feed rollers 50 in the auxiliary scanning direction. 
The print controller 17 controls the carriage motor 22 to 
allow the print heads 21a - 21 d to print images at 720 
dpi, 360 dpi, and 180 dpi. 

[0039] An encoder element 27, made from a non-con- 
tact optical or electromagnetic sensor, is provided to the 
lower surface of the carriage 23. A timing slit scale board 
28 is provided extending in parallel with the guide shaft 
24, that is, extending in the main scanning direction. The 
timing slit scale board 28 is formed with a plurality of slit 
portions 28a which are arranged at equidistant intervals 
along the scale board 28. When the encoder element 
27 moves in the main scanning direction with the car- 
riage 23, the encoder element 27 detects the slit por- 
tions 28a and outputs an encoder signal. The encoder 
signal is supplied to the printer controller 17 as shown 
in Fig. 5. 

[0040] As shown in Fig. 5, the printer controller 17 in- 
cludes: a print timing generation portion 34; a buffer con- 
trol portion 35; a compressed (or frozen) data restoring 
portion 37; a CPU portion 38; an interface control portion 
42; and a print control portion 43. The print timing gen- 
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eration portion 34, the buffer control portion 35, the com- 
pressed data restoring portion 37, the interface control 
portion 42, and the print control portion 43 are integrally 
formed in a single hardware logic circuit. In this example, 
the elements 34, 35, 37, 42, and 43 are integrally formed 
in an application specific integrated circuit (ASIC). 
[0041] The print timing generation portion 34 is for re- 
ceiving an encoder signal supplied from the encoder 27 
and for outputting a print clock both to the print control 
portion 43 and the buffer control portion 35. The print 
clock is a timing signal, for example, serving as a refer- 
ence for reading print data from the buffer memory 18, 
controlling the print head drive portion 19 to drive the 
print head structure 21 , and for other operations. 
[0042] As shown in Fig. 6, the buffer control portion 
35 includes a DMA (direct memory access) controller 40 
and an address generator 41 . The DMA controller 40 is 
for writing print data to the buffer memory 18 and for 
reading print data from the buffer memory 18 and sup- 
plying the read out print data to the print control portion 
43. The address generator 41 is for setting buffer areas 
in the buffer memory 1 8. 

[0043] As described later, the address generator 41 
is configured to receive a resolution indication signal 
and a mode indication signal from the CPU portion 38. 
The address generator 41 recognizes the resolution, 
that is, a 180 dpi, a 360 dpi, or a 720 dpi resolution, in- 
dicated by the inputted resolution indication signal. The 
address generator 41 also recognizes the print mode, 
that is, either a multicolor print mode or a monochromat- 
ic print mode, indicated by the print mode indication sig- 
nal. The address generator 41 determines how to set 
buffer area(s) in the buffer memory 18 based on the rec- 
ognized combination of the resolution and the print 
mode. That is, the address generator 41 determines 
how much amount of storage capacity is required to 
store one band's worth of print data of the recognized 
resolution and print mode. The address generator 41 
further determines the number of buffer areas to be set 
in the buffer memory 18. Thus, the address generator 
41 sets buffer areas appropriate for the recognized res- 
olution and print mode in order to efficiently use the buff- 
er memory 18. 

[0044] It is noted that the buffer memory 1 8 has such 
a total storage capacity that can store at least one 
band's worth of print data for the multicolor print mode 
at the highest resolution of 720 dpi. That is, the buffer 
memory 18 has a storage capacity for storing the print 
data amount 16M at minimum. 
[0045] The address generator 41 has an address 
memory AM as shown in Fig. 7 for storing buffer ad- 
dresses of the buffer memory 18 in correspondence with 
the resolutions of 180 dpi, 360 dpi, and 720 dpi and the . 
print modes of the multicolor print mode and the mono- 
chrome print mode. The buffer area addresses will serve 
as write addresses into which print data is written and 
read addresses from which print data is read out. As ap- 
parent from the figure, the address memory AM stores 



addresses "OOOOOH", "10000H", "20000H", and 
"30000H" indicative of a first buffer area "IB-I" for print 
data of yellow, magenta, cyan, and black for the resolu- 
tion of 720dpi and the multicolor print mode. Accord ing- 

5 ly, when the address generator 41 recognizes that the 
resolution is 720 dpi and that the print mode is the mul- 
ticolor print mode, then, as shown in Fig. 8(f), the ad- 
dress generator 41 sets only a single buffer area "IB-I 
YMCK" in the buffer memory 18. The single buffer area 

10 M |B-1 YMCK" has four storage portions: a first portion 
from the address "OOOOOH" for yellow (Y) color, a second 
portion from the address "10000H" for magenta (M) 
color, a third portion from the address "20000H" for cyan 
(C) color, and a fourth portion from the address 

15 "30000H" for black (K) color. The single buffer area "IB- 
1 YMCK" will store one band's worth of print data for all 
the colors. 

[0046] The address memory AM further stores ad- 
dresses "OOOOOH", "10000H", "20000H", and "30000H" 

20 as first through fourth buffer areas "IB-1", "IB-2'\ "IB-3", 
and "IB-4" for the resolution of 720dpi and the mono- 
chromatic print mode. Accordingly, when the address 
generator 41 recognizes that the print mode is the mon- 
ochromatic mode and that the resolution is 720 dpi, 

25 then, as shown in Fig. 8(c), the address generator 41 
sets first through fourth buffer areas IB-1 , IB-2, IB-3, and 
IB-4 for storing four bands' worth of print data for a single 
color. One band's worth of print data will be stored in the 
first buffer area from the address "OOOOOH", a next 

30 band's worth of print data will be stored in the second 
buffer area from the address "10000H", a further next 
band's worth of print data will be stored in the third buffer 
area from the address "20000H", and a further next 
band's worth of print data will be stored in the fourth buff- 

35 er area from the address "30000H". 

[0047] For the resolution of 360dpi and the multicolor 
print mode, the address memory AM stores: addresses 
"OOOOOH", "08000H", "10000H", and "18000H" as a first 
buffer area "IB-1 YMCK" for print data of yellow, magen- 

40 ta, cyan, and black; and addresses "20000H", 
"28000H", 30000H", and "38000H" as a second buffer 
area "IB-2 YMCK" for print data of yellow, magenta, cy- 
an, and black. Accordingly, when the print mode is the 
multicolor print mode and the resolution is 360 dpi, then 

45 as shown in Fig. 8 (e), the buffer areas "IB-1 YMCK" 
and "IB-2 YMCK" are set for storing two bands' worth of 
print data for the four colors. 

[0048] Similarly, the address memory AM further 
stores addresses "00000H", "08000H", "10O00H", ... 

so "38000H" for first through eighth bufferareas "IB-1", "IB- 
2", ... "IB-8" for the resolution of 360dpi and the mono- 
chromatic print mode. Accordingly, when the address 
generator 41 recognizes that the print mode is the mon- 
ochromatic mode and that the resolution is 360 dpi, 

55 then, as shown in Fig. 8(b), the address generator 41 
sets first through eighth buffer areas IB-1 through IB-8 
for storing eight bands' worth of print data for a single 
color. 
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[0049] For the resolution of 1 80dpi and the multicolor 
print mode, the address memory AM stores: addresses 
"OOOOOH", "04000H", "08000H", and "OCOOOrTfora first 
buffer area "IB-I YMCK"; addresses "10000H", 
"14000H", "18000H", and "1C000H" for a second buffer 5 
area "IB-2 YMCK"; addresses "20000H", "24000H", 
"28000H", and "2C000H" for a third buffer area "IB-3 
YMCK"; and addresses "30000H", "34000H", "38000H", 
and "3C000H" for a fourth buffer area "IB-2 YMCK". Ac- - 
cordingly, when the print mode is the multicolor print 10 
mode and the resolution is 180 dpi, then as shown in 
Fig. 8(d), the buffer areas "IB-1 YMCK", "IB-2 YMCK", 
"IB-3 YMCK", and "IB-4 YMCK" are set for storing four 
bands' worth of print data for the four colors. 
[0050] Similarly, the address memory AM further is 
stores addresses "OOOOOH", "04000H", "08000H", ... 
"3C000H" for first through sixteenth buffer areas "IB-1", 
"IB-2 n , ... "IB-1 6" for the resolution of 180dpi and the 
monochromatic print mode. Accordingly, when the ad- 
dress generator 41 recognizes that the print mode is the 20 
monochromatic mode and that the resolution is 180 dpi, 
then, as shown in Fig. 8(a), the address generator 41 
sets first through sixteenth buffer areas IB-1 through IB- 
16 for storing sixteen bands' worth of print data for a 
single color. 25 
[0051] Thus, the address generator 41 sets, in the 
buffer memory 18, one or more buffer area correspond- 
ing to the operator's selected resolution and print mode. 
[0052] The DMA controller 40 Is for controlling writing 
of each band's worth of print data to a corresponding 30 
buffer area in the buffer memory 1 8. That is, in response 
to a DMA command inputted from the CPU portion 38, 
the DMA controller 40 successively issues data trans- 
mission notification signals to the compressed data re- 
storing portion 37 so as to request the portion 37 to sup- 35 
ply successive rasters' worth of print data to the DMA 
controller 40. When receiving one raster's worth of print 
data, the DMA controller 40 writes the print data into a 
corresponding region in the buffer memory 1 8. The DMA 
controller 40 successively issues the data transmission *o 
notification signals until the DMA controller 40 complete- 
ly receives one band's worth of print data and writes the 
print data in the buffer memory 18. 
[0053] The DMA controller 40 is also for controlling 
reading of each band's worth of print data from the cor- 45 
responding buffer area. That is, every time the DMA 
controller 40 receives the print clock from the print timing 
generation portion 34, the DMA controller 40 retrieves 
one band's worth of print data from the buffer memory 
18 and supplies the print data, as fire data, to the print so 
control portion 43. 

[0054] As shown in Fig, 6, the print control portion 43 
is for receiving a print clock from the print timing gener- 
ation portion 34 and for receiving each band's worth of 
print data from the DMA controller 40. The print control 55 
portion 43 outputs a print data transmission clock and a 
print clock to the print head drive portion 19. The print 
control portion 43 also outputs each band's worth of print 
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data to the print head drive portion 19 at a timing corre- 
sponding to the print data transmission clock. 
[0055] The interface control portion 42 is for control- 
ling the interface portion 16 to communicate with the in- 
terface portion 15 of the information process device 1. 
The control portion 42 is for receiving, from the interface 
portion 15, strobe (STB) signals and several types of 
interface (l/F) data, such as the mode indication com- 
mand, the resolution indication command, the transmis- 
sion command, and the successive rasters' worth of 
print data. The interface control portion 42 latches each 
raster's worth of print data of each color (l/F latch data) 
before transmitting the data to the compressed data re- 
storing portion 37. 

[0056] The interface control portion 42 is connected 
to the CPU portion 38 via a Centronics data reception 
interruption gate 29, which is formed from an AND cir- 
cuit. The Centronics data reception interruption gate 29 
is for controlling the CPU 38 to perform Centronics data 
reception interruption operation according to IEEE 1284 
standard. When the interface control portion 42 receives 
a series of interface data (the print mode command, the 
resolution command, the transmit commands, and the 
successive rasters' worth of print data) and a strobe 
(STB) signal from the interface portion 16, the interface 
control portion 42 outputs a reception request signal to 
the Centronics data reception interrupt gate 29. Upon 
receipt of the reception request signal, the CPU portion 
38 is brought into a condition capable of executing re- 
ception interrupt processes. The interface control por- 
tion 42 then supplies the CPU 38 with a command which 
is presently being received at the portion 42 and which 
is existing at the leading end of the series of interface 
data. The control portion 42 latches one raster's worth 
of print data of a single color which is being transmitted 
subsequent to the command. 

[0057] When the CPU portion 38 receives a resolution 
indication command and a mode indication command, 
the CPU portion 38 outputs a resolution indication signal 
and a mode indication signal to the address generator 
41. The resolution indication signal is indicative of the 
operator's selected resolution, that is, 180 dpi, 360 dpi, 
or 720 dpi. The mode indication signal is indicative of 
the operator's selected print mode, i.e., a multicolor print 
mode or a monochromatic print mode. The CPU portion 
38 then executes reception interrupt processes for con- 
trolling the address generator 41 to set buffer addresses 
in the buffer memory 18. 

[0058] When the CPU portion 38 receives a transmis- 
sion command, which is transmitted before each raster 
data of each color is transmitted, then the CPU portion 
38 executes reception interrupt processes to output a 
DMA command both to the DMA controller 40 and to the 
compressed data restoring portion 37. 
[0059] The interface control portion 42 outputs a re- 
ception request signal also to the compressed data re- 
storing portion 37 so as to request the compressed data 
restoring portion 37 to receive and process one raster's 
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worth of print data for a single color. The interface control 
portion 42 then outputs the print data (l/F latch data), 
which has been latched in the interface control portion 
42, to the compressed data restoring portion 37 until the 
compressed data restoring portion 37 completely re- 
ceives one raster's worth of print data for the single color 
and issues a reception notification signal. While output- 
ting the print data to the portion 37, the interface control 
portion 42 outputs, via the interface portion 16, a busy 
signal to the information process device 1 so that the 
information process device waits in a stand-by state. 
The device 1 stops outputting a next series of print data. 
[0060] The compressed data restoring portion 37 is 
thus inputted with one raster's worth of print data (l/F 
latch data) from the l/F control portion 42. In this situa- 
tion, when receiving the DMA command from the CPU 
portion 38, the compressed data restoring portion 37 
controls the gate 29 to be closed until the compressed 
data restoring portion 37 completes processing the re- 
ceived one raster's worth of print data and transmitting 
the processed print data to the DMA controller 40. Ac- 
cordingly, while the compressed data restoring portion 
37 transfers one raster's worth of print data to the DMA 
controller 40, the CPU portion 38 is prevented from per- 
forming reception interruption processes. 
[0061] In response to a data transmission notification 
signal from the DMA controller 40, the compressed data 
restoring portion 37 starts processing the received one 
raster's worth of print data. That is, the compressed data 
restoring portion 37 restores the received print data 
when the data is compressed. The compressed data re- 
storing portion 37 then supplies the restored print data 
to the DMA controller 40. The DMA controller 40 writes 
the received one raster's worth of print data into a cor- 
responding storing region in the buffer memory 18, and 
transmits a next transmission notification signal to the 
compressed data restoring portion 37. 
[0062] In more concrete terms, the compressed data 
restoring portion 37 determines whether or not the re- 
ceived print data is in a compressed form or not. When 
the print data is not in a compressed form, the com- 
pressed data restoring portion 37 outputs the print data 
(l/F latch data) each time a data transmission notifica- 
tion signal is inputted from the DMA controller 40. On 
the other hand, when the print data is in a compressed 
form, i.e., in a runlength format, because the print data 
is constructed from print data and data indicative of a 
compressed time number, the compressed data restor- 
ing portion 37 repeatedly outputs the print data in the 
number of times the print data has been compressed. 
The compressed data restoring portion 37 performs its 
repeating output operation each time a data transmis- 
sion notification signal is inputted from the DMA control- 
ler 40. 

[0063] When one raster's worth of print data of one 
color is thus transferred to the buffer memory 18, the 
same raster's worth of print data of another color is 
transferred to the buffer memory 18 in the same manner 



as described above. When the one raster's worth of print 
data of all the four colors is completely transferred to the 
memory 18, the next raster's worth of print data is trans- 
ferred to the memory 18. 

5 [0064] Thus, 64 rasters' worth of print data of all the 
colors is successively written in the buffer memory 18. 
When the 64 rasters' worth of print data, i.e., one band's 
worth of print data for all the colors is completely stored 
in the buffer memory 18, then the CPU portion 38 out- 

10 puts, to the DMA controller 40, a preparation signal to 
prepare for printing. At the same time, the CPU portion 

38 starts scanning operations of the carriage 23 shown 
in Fig. 4. When the carriage 23 reaches a print start po- 
sition, the print timing generation portion 34 outputs a 

15 print clock. Upon receipt of the print clock, the DMA con- 
troller 40 reads out the one band's worth of print data 
for all the colors from the buffer memory 1 8 and supplies 
the print data to the print control portion 43. The control 
portion 43 supplies the print data to the print head drive 

20 portion 1 9 where the print data is printed into a corre- 
sponding band image. 

[0065] With the above-described structure, the ASIC 

39 executes processes to set buffer areas in the buffer 
memory 18 in correspondence with the operator's se- 

25 lected resolution and print mode. Print data outputted 
from the information process device 1 is first inputted 
into the interface portion 16. The print data is then tem- 
porarily latched by the interface control portion 42 before 
being processed in the compressed data restoring por- 

30 tion 37. The processed print data is then written into and 
read out from a corresponding buffer area in the buffer 
memory 1 8 and then supplied to the print control portion 
43. 

[0066] With the above-described structure, the print- 

35 ing device 7 operates as described below. 

[0067] First, the user operates the keyboard or the 
mouse 5 to instruct the CRT display 3 to show a print 
menu. Upon receipt of this instruction, the window sys- 
tem 8 starts operation of the printer driver 14 so that a 

40 format setting screen for setting font, print mode, reso- 
lution, and the like is displayed on the screen of the CRT 
3. When the user designates his/her desired resolution 
and print mode, the printer driver 14 outputs a resolution 
indication command indicative of the designated reso- 

45 lution and a mode indication command indicative of the 
designated print mode to the interface portion 16. The 
interface portion 16 transmits these commands as inter- 
face data to the interface control portion 42 together with 
a strobe signal. The interface control portion 42 supplies 

50 a reception request signal to the Centronics data recep- 
tion Interrupt gate 29, which in turn brings the CPU por- 
tion 38 into an interrupt process enable condition. Then, 
the interface control portion 42 supplies these com- 
mands to the CPU 38 via the gate 29. 

55 [0068] Upon receiving these commands, the CPU 38 
determines the contents of the commands. That is, the 
CPU 38 determines the resolution and print mode indi- 
cated by the commands. Then, the CPU portion 38 out- 
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puts, to the address generator 41 , a resolution indication 
signal and a mode indication signal corresponding to the 
contents of the commands. It is now assumed that the 
operator selects a resolution of 360 dpi and the multi- 
color print mode. In this case, the address generator 41 5 
retrieves, from the address memory AM. data of the first 
and second buffer addresses for yellow, magenta, cyan, 
and black. As a result, as shown in Fig. 8(e), two buffer 
areas IB-I YMCK" and "IB-2 YMCK" for two bands* 
worth of print data are set for the four colors in the buffer io 
memory 18. 

[0069] Next, when the user manipulates the keyboard 
4 or the mouse 5 to designate a print execution dis- 
played on the screen of the CRT 3, print data for char- 
acters, figures, or a combination of both, which are to is 
be the subject of printing, is read out from its storage 
position in a memory or electromagnetic disk (not 
shown). The print data for all the colors is read out in a 
raster scan format. The thus read out raster scan format 
print data is then outputted from the interface portion 15 20 
in a raster order as eight bits' unit. 
[0070] The thus supplied print data is inputted into the 
interface control portion 42 via the interface portion 16. 
When the CPU portion 38 receives a data transmission 
command, then the CPU portion 38 outputs a DMA com- 25 
mand both to the DMA controller 40 and the compressed 
data restoring portion 37. As a result, print data for the 
four colors is written in the first buffer addresses 00000H 
(Y), 08000H(M), 10000H(C), and 18000H(K) of the first 
buffer area "IB-1 YMCK". That is, print data for yellow 30 
color is successively stored in a storage region from the 
buffer address OOOOOH(Y), print data for magenta color 
is successively stored in a storage region from the buffer 
address 08000H(M), print data for cyan color is succes- 
sively stored in a storage region from the buffer address 35 
1 0OOOH(C), and print data for black color is successively 
stored in a storage region from the buffer address 
18000H(K). 

[0071] Afterward, when one band's worth, that is, 64 
rasters' worth of print data are written in the first buffer 40 
area "IB-1 YMCK" for all the colors, then the CPU portion 
38 outputs, to the DMA controller 40, a preparation sig- 
nal to prepare for printing. At the same time, the CPU 
portion 38 starts scanning operations of the carriage 23 
shown in Fig. 4. When the carnage 23 reaches a print 45 
start position, the print timing generation portion 34 out- 
puts a print clock. Upon receipt of the print clock, the 
DMA controller 40 reads print data for ail the colors from 
the first buffer area "IB-1 YMCK". As a result, print dots 
for yellow color (Y), magenta color (M), cyan color (C), 50 
and black color (K) will be printed on the sheet 25. 
[0072] While one band's worth of print data is thus 
printed in the manner described above, the next set of 
print data, i.e., a next band's worth of print data is input- 
ted to the interface control portion 42. When a transmis- 55 
sion command is inputted, the transmission command 
is supplied to the CPU portion 38. Upon receipt of the 
transmission command, the CPU portion 38 outputs a 



DMA command to the DMA controller 40 and to the com- 
pressed data restoring portion 37. Then, one band's 
worth of print data for all the colors is written in the sec- 
ond buffer addresses 20000H(Y), 28000H(M), 30000H 
(C), and 38000H(K) of the second print buffer "IB-2 
YMCK". That is, print data for yellow color is stored in a 
storage region from the buffer address 20000H(Y), print 
data for magenta color is stored in a storage region from 
the buffer address 28000H(M), print data for cyan color 
is stored in a storage region from the buffer address 
30000H(C), and print data for black color is stored in a 
storage region from the buffer address 38000 H(K). Af- 
terward, when the print data is completely written in the 
second print buffer "IB-2 YMCK", then this band' worth 
of print data is retrieved from the second print buffer "IB- 
2 YMCK" and printed. At the same time, a further sub- 
sequent band's worth of print data is written in the first 
print buffer "IB-1 YMCK". 

[0073] In the above description, time length required 
to write print data into the buffer memory 18 is substan- 
tially the same as time length required to retrieve print 
data from the buffer memory 18 and then to print the 
retrieved print data. Accordingly, as shown in Fig. 9, op- 
erations for writing print data and for reading print data 
are performed alternately for the first print buffer "IB-1 
YMCK" and the second print buffer "IB-2 YMCK". Be- 
cause printing for successive bands is performed with- 
out any interruption therebetween, printing can be com- 
pleted within a shorter period of time than when only a 
single buffer area is used. 

[0074] It is noted that there is a case where the time 
length required for writing print data is different from the 
time length required for reading print data to print it. For 
example, when less time is required for writing print data 
than for reading print data, the CPU portion 38 will be 
idle for a certain amount of time before each print oper- 
ation is completed. When more time is required for writ- 
ing print data than reading print data, print operations 
will be temporarily suspended. 

[0075] However, when four or more buffer areas are 
set as shown in the examples in Fig. 8(a) through 8(d), 
at least four buffer areas are established for each color 
in the buffer memory 18. In this situation, as shown in 
Fig. 10, when the time required for writing print data is 
different from the time required for reading print data to 
print it, then the time difference will be absorbed by the 
first through fourth buffer areas. Accordingly, the CPU 
38 and the ASIC portion 39 can continuously perform 
its data writing operation, and the motor drive portion 20 
can continuously drive the carriage motor 22 as appar- 
ent from the figure. Therefore, printing can be completed 
in a shorter time than when only two buffer areas are 
used. It should be noted that this operation can be real- 
ized when at least three bands' worth of buffer areas are 
set. When three bands' worth of buffer areas are set, the 
first buffer area will be written with a fourth band's worth 
of print data (4) at a timing as indicated by a two dot- 
chain line in Fig. 10. It is therefore preferable that at least 
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three bands' worth of print data storage areas be set in 
the buffer memory 18. Even though the time length re- 
quired to write print data is different from that required 
to read print data, the time difference can be completely 
absorbed as shown in Fig. 10. Accordingly, when a low 5 
resolution is selected, at least three bands' worth of ar- 
eas are preferably set in the buffer memory 18. 
[0076] A modification of the present embodiment will 
be described below with reference to Fig. 11. 
[0077] In the above-described embodiment, buffer ar- 10 
eas are set in the entire memory region of the buffer 
memory 1 8. However, it is unnecessary to use the entire 
memory region. For example, as shown in Fig. 11, an 
upper limit for the number of buffer areas formed in the 
buffer memory can be set to two, and the remainder of 15 
the memory regions can be set for use as reception buff- 
ers for directly receiving the Centronics data succes- 
sively transmitted from the device 1 . With this configu- 
ration, subsequent print data and commands can be 
consecutively stored in the reception buffer. Therefore, 20 
waiting time required for receiving print data can be re- 
duced so that the print speed of the device can be im- 
proved. 

[0078] As described above, according to the present 
embodiment, the buffer memory is set with at least one 25 
buffer area for storing one band's worth of print data. A 
storage capacity of each buffer area and the number of 
the at least one buffer area are determined dependently 
on the resolution and the print mode. When more than 
one buffer areas are set to simultaneously store more 30 
than one band's worth of data, the buffer areas are se- 
rially switched for printing. Therefore, the buffer memory 
can be constantly used with high efficiency. 
[0079] Especially, while one band's worth of print data 
is being retrieved from a specific buffer area, subse- 35 
quent bands' worth of print data can be written in other 
buffer areas. Therefore, the print head can be constantly 
supplied with successive bands' worth of print data and 
therefore can constantly perform its printing operation. 
As a result, a print speed can be increased. *o 
[0080] Three or more buffer areas are set in the buffer 
memory for a lower resolution. With this configuration, 
while one band's worth of print data is being retrieved 
from a certain buffer area, subsequent bands* worth of 
print data is written in the remaining two or more buffer 45 
areas. Therefore, the print speed can be effectively in- 
creased. 

[0081] According to the modification, subsequent 
bands' worth of print data is stored in a reception buffer 
region. Therefore, the waiting time required for receiving 50 
print data can be reduced and the print speed of the de- 
vice can be improved. 

[0082] In the embodiment, the storage regions for the 
multicolor print mode and the storage regions for the 
monochrome print mode are set in the same address 55 
portions in the buffer memory. Not only are the storage 
regions efficiently used with respect to resolution, but 
also with respect to the print mode. 



[0083] According to the present embodiment, the print 
head structure 21 has four print heads 21a - 21 d for cy- 
an, magenta, yellow, and black colors. During a mono- 
chromatic print mode, only one print head is used for 
printing a corresponding single color. With this configu- 
ration, full color printing is possible during the multicolor 
print mode by using a combination of the plurality of 
color print heads. In addition, the printing device can be 
used as a normal monochrome printing device in the 
monochrome print mode by using only one color print 
head. 

[0084] According to the present embodiment, the 
hardware logic circuit is employed to set the buffer areas 
in the buffer memory and to control reading and writing 
operation from and into the buffer memory. With this 
configuration, setting operation of the storage regions 
in the buffer memory and reading and writing operations 
in the storage regions can be performed independently 
from other print controls performed by the CPU. In this 
way, burden on the CPU is reduced so that an inexpen- 
sive CPU can be used. 

[0085] Because the printer is of an ink jet printer type, 
clean and silent printing can be performed. 
[0086] While the invention has been described in de- 
tail with reference to the specific embodiment thereof, it 
would be apparent to those skilled in the art that various 
changes and modifications may be made therein with- 
out departing from the spirit of the invention. 
[0087] In the embodiment, the printer 7 can print im- 
ages in a plurality of resolutions and both in a color mode 
and in a monochromatic mode. However, the printer 7 
can be designed to print images at a single resolution 
both for the color and monochromatic modes. In this 
case, the operator can select only his/her desired print 
mode. The device 1 may transmit only the print mode 
command to the printer 7. The printer 7 may set the buff- 
er area(s) only based on the operator's selected print 
mode. Similarly, the printer 7 may be designed to print 
images only in the color mode or in the monochrome 
mode. In this case, the operator may select only his/her 
desired resolution. The device 1 may transmit only the 
resolution command to the printer 7. The printer 7 will 
set buffer area(s) only based on the resolution. 
[0088] In the embodiment, the operator can select the 
monochromatic print mode as a mode for driving only 
one of the four print heads 21 a - 21 d. However, the print- 
er 7 may be designed so that the operator can select a 
black-and-white print mode as the monochrome mode. 
In this case, only the black head 21 d will be driven. 



Claims 

1 . A printing device (7) for receiving print data and for 
printing an image represented by the print data, the 
device comprising: 

print data receiving means (1 6, 42) for receiving 
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print data indicative of an image; 
a buffer memory (18) capable of temporarily 
storing the received print data; 
storage region setting means (41 ) for setting at 
least one storage region in the buffer memory; 5 
write and read means (40) for writing the print 
data in the storage region of the buffer memory 
(1 8) and for reading the print data from the stor- 
age region of the buffer memory (18); and 
a print head (21) for receiving the print data 10 
read out by the write and read means to print 
the image; characterised in that: 

the print data receiving means (1 6, 42) is 
additionally for receiving information on an is 
amount of the print data; and 
the storage region setting means (41) sets 
said at least one storage region (18 a-p) 
based on the received information on the 
amount of print data. 20 

2. A printing device as claimed in claim 1 , wherein the 
storage region setting means (4 I) sets the at least 
one storage region so that a capacity of each of the 

at least one storage region is determined depend- 25 
ent on the amount of print data. 

3. A printing device as claimed in claim 2, wherein the 
storage region setting means (41) sets the at least 
one storage region so that the number of the at least 30 
one storage region is determined dependent on the 
amount of print data. 

4. A printing device as claimed in claim 1, 2 or 3, 
wherein the information on the print data amount 35 
includes resolution of the image represented by the 
print data. 

5. A printing device as claimed in any preceding claim, 
wherein the information on the print data amount *o 
includes the number of different colors included in 

the image represented by the print data. 

6. A printing device as claimed in any preceding claim, 
wherein a control means (41 ) controls the write and 45 
read means to write the print data into one of the at 
least one storage region while reading the print data 
into another one of the at least one storage region. 

7. A printing device as claimed in claim 6, wherein the so 
control means (41 ) serially switches the at least one 
storage region to be written and read by the write 
and read means (40). 

8. A printing device as claimed in any preceding claim, 55 
wherein the data receiving means receives a suc- 
cessive set of print data, each print data set indicat- 
ing a corresponding image portion in the image, the 



data receiving means (16, 42) receiving information 
on the amount of each set of print data, and 

wherein the storage region setting means (41 ) 
sets the capacity of each of the at least one storage 
region so that each storage region stores a corre- 
sponding set of print data. 

9. A printing device as claimed in claim 8, wherein the 
number of the at least one storage region is deter- 
mined dependent on the amount of each set of print 
data. 

1 0. A printing device as claimed in claim 8 or 9, wherein 
each print data set amount is determined depend- 
ency on resolution of the image represented by the 
print data. 

11. A printing device as claimed in claim 8, 9 or 10, 
wherein each print data set amount is determined 
further dependently on whether each print data set 
includes a single kind of print data for a single color 
or a plurality of kinds of print data for the plurality of 
different colors. 

12. A printing device as claimed in claim 11, wherein 
when the storage region setting means (41) sets 
more than one storage region, the control means 
(41 ) controls the write and read means (40) to write 
a print data set into one storage region while read- 
ing another print data set from another storage re- 
gion. 

13. A printing device as claimed in claim 12, wherein 
the control means (41 ) serially switches the more 
than one storage region to be written and read by 
the write and read means (40). 

14. A printing device as claimed in any one of claims 8 
to 13, further comprising: 

a print moving mechanism for moving the print 
head (21) in a main scanning direction across an 
entire width of a recording medium, the print head 
(21) printing one band of image based on a corre- 
sponding set of print data while the printing moving 
mechanism moves the print head (21) in the main 
scanning direction across the entire width of the re- 
cording medium. 

1 5. A printing device as claimed in any preceding claim, 
wherein the write and read means (40) includes a 
DMA controller. 

16. A printing device as claimed in claim 1 capable of 
printing in a plurality of resolutions, wherein: 

the print data receiving means includes data 
reception means (16, 42) for receiving successive 
sets of print data indicative of successive image 
portions; the device comprising: 
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a controller (41) including the storage region 
setting means and for receiving an indication signal 
indicating a resolution of each image portion and for 
setting the at least one storage region in the buffer 
memory (1 8), the number of the at least one storage 5 
region and storage capacity of each storage region 
being determined dependent on the resolution; the 
write and read means including: 

write means (40) for writing each set of print da- 10 
ta in one of the at least one storage region; and 
read means (40, 43, 19, 21 ) for reading each 
set of print data from the storage region and for 
printing a corresponding image portion based 
on the read set of print data; and the device fur- is 
ther comprising: 

switching means (38) for, when the controller 
(41 ) sets more than one storage region, serially 
switching the more than one storage region to 
be read, thereby allowing the read means to 20 
print the successive image portions. 

17. A printing device as claimed in claim 16, wherein 
the read means includes the print head (21) for 
printing each image portion based on the read set 25 
of print data, further comprising a print moving 
mechanism (20, 22) for moving the print head (21) 

in a main scanning direction across a recording me- 
dium while the print head prints an image portion 
based on the set of print data, thereby printing one 30 
band image. 

18. A printing device as claimed in claim 16 or 17, 
wherein the switching means (38) switches so that 
writing by the write means (40) and reading by the 35 
read means (40, 43, 19, 21) are performed simulta- 
neously onto different storage regions. 

19. A printing device as claimed in claim 16, 17 or 18, 
wherein the plurality of resolutions include at least 40 
a first resolution and a second resolution lower than 

the first resolution, the controller (4 I) setting the 
number of regions to three or more when the indi- 
cation signal indicates the second resolution. 

45 

20. A printing device as claimed in any one of claims 1 6 
to 19, wherein the controller (41) sets a reception 
buffer region for storing print data received from an 
external device, the controller setting the reception 
buffer region in a portion other than the at least one so 
storage region, the number of which corresponds 

to the resolution. 

21. A printing device claimed in any one of claims 16 to 

20, wherein the print head includes plurality of print 55 
head units (21a, 21b, 21c, 21d) each for printing a 
corresponding color, and wherein the controller (41 ) 
sets at least one storage region in correspondence 



with each of the print head units (21a, 21 b, 21 c, 21 d) 
when the received indication signal indicates a mul- 
ti-color print mode and sets at least one storage re- 
gion in correspondence with one of the head units 
when the received indication signal indicates a 
monochrome print mode. 

22. A printing device as claimed in claim 21 , wherein 
the print head (21) includes print head units of yel- 
low, magenta, cyan, and black colors, further com- 
prising a print head driving means (19) for driving 
only a single print head unit during the monochrome 
print mode. 

23. A printing device as claimed in any one of claims 1 6 
to 22 wherein the write means (40), the read means 
(40, 43), and the controller (41 ) are configured from 
a single integral hardware logic circuit. 

24. A printing device as claimed in any one of claims 1 6 
to 23, wherein the print head (21) includes an ink 
jet head. 

25. A printing device according to claim 1 for receiving 
print data and for printing an image, wherein: 

the print data receiving means (16, 42) is ar- 
ranged for receiving successive sets of print da- 
ta and for receiving an indication signal indica- 
tive of either a multi-color print mode or a mon- 
ochrome print mode; the device comprising: 

a plurality of print heads (21a, 21b, 21c, 
21 d) each for printing a corresponding one 
of a plurality of different colors, wherein: 

the buffer memory (18) is capable of 
storing, for each print head (21a, 21b, 
21 c, 21 d), at least one set of print data; 
the device comprising: 
control means (41 ) including the stor- 
age region setting means and for set- 
ting at least one storage region in cor- 
respondence with each of the plurality 
of print heads upon receiving the indi- 
cation signal for the multi-color print 
mode and for setting more than one 
storage region in correspondence with 
one of the print heads upon receiving 
the indication signal for the mono- 
chrome print mode, each storage re- 
gion having a storage capacity capa- 
ble of storing one set of print data for 
a corresponding color; the write and 
read means including: 

write means (40) for writing the 
print data in the storage region; 
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read means (40, 43) for reading 
the print data from the storage re- 
gion; and 

switching means (38) for serially 
switching the more than one stor- 5 
age region, which are set during 
the monochrome print mode, to be 
written and to be read. 

26. A printing device as claimed in claim 25, wherein 10 
the switching means (38) switches so that writing 

by the write means (40) and reading by the read 
means (40, 43) are performed simultaneously onto 
different storage regions. 

15 

27. A printing device as claimed in claim 25 or 26, 
wherein the buffer memory (18) has a storage ca- 
pacity capable of being set with four storage re- 
gions; and 

the control means (41 ) sets at least two stor- 20 
age regions for a single head during the mono- 
chrome printing. 

Pate ntansp ruche 25 

1 . Druckvorrichtung (7) zum Empfangen von Druckda- 
ten und zum Drucken eines durch die Druckdaten 
dargestellten Bildes, wobei die Vorrichtung auf- 
weist: 30 

ein Druckdatenempfangsmitte! (16, 42) zum 
Empfangen von Druckdaten, die ein Bild be- 
zeichnen; 

einen Pufferspeicher (18), der zeitweilig die 35 
empfangenen Druckdaten speichern kann; 
ein Speicherbereichseinstellmittel (41) zum 
Einstellen von mindestens einem Speicherbe- 
reich in dem Pufferspeicher; 
ein Schreib- und Lesemittel (40) zum Schrei- w 
ben der Druckdaten in dem Speicherbereich 
des Pufferspeichers (18) und zum Lesen der 
Druckdaten aus dem Speicherbereich des Puf- 
ferspeichers (18); und 

einen Druckkopf (21) zum Empfangen der 45 
Druckdaten, die von dem Schreib- und Lese- 
mittel ausgelesen sind, zum Drucken des Bil- 
des; 

dadurch gekennzeichnet, daft: 50 

das Druckdatenempfangsmittel (16, 42) zu- 
satzlich zum Empfangen von Information uber 
ein Mali an Druckdaten dient; und 
das Speicherbereichseinstellmittel (41) den 55 
mindestens einen Speicherbereich (18a-p) auf 
der Grundlage der empfangenen Information 
uber das Mad an Druckdaten einstellt. 



2. Druckvorrichtung nach Anspruch 1, bei der das 
Speicherbereichseinstellmittel (41) mindestens ei- 
nen Speicherbereich so einstellt, dafi eine Kapazi- 
tat eines jeden des mindestens einen Speicherbe- 
reiches in Abhangigkeit des Mafces an Druckdaten 
bestimmt wird. 

3. Druckvorrichtung nach Anspruch 2, bei der das 
Speicherbereichseinstellmittel (41) den minde- 
stens einen Speicherbereich so einstellt, daft die 
Zahl des mindestens einen Speicherbereiches in 
Abhangigkeit des Mafces an Druckdaten bestimmt 
wird. 

4. Druckvorrichtung nach Anspruch 1 , 2 oder 3, bei 
der die Information uber das Druckdatenmali Auf- 
losung des Bildes enthalt, das durch die Druckda- 
ten dargestellt ist. 

5. Druckvorrichtung nach einem der vorhergehenden 
Anspruche, bei der die Information uber das Druck- 
datenmafi die Zahl von verschiedenen Farben ent- 
halt, die in dem Bild enthalten sind, das durch die 
Druckdaten dargestellt ist. 

6. Druckvorrichtung nach einem der vorhergehenden 
AnsprOche, bei der ein Steuermittel (41) das Lese- 
und Schreibmittel zum Schreiben der Druckdaten 
in einen des mindestens einen Speicherbereiches 
steuert, wahrend die Druckdaten in einen anderen 
des mindestens einen Speicherbereiches gelesen 
werden. 

7. Druckvorrichtung nach Anspruch 6, bei der das 
Steuermittel (41) seriell den mindestens einen 
Speicherbereich schaltet, der durch das Schreib- 
und Lesemittel (40) zu beschreiben und zu lesen ist. 

8. Druckvorrichtung nach einem der vorhergehenden 
Anspruche, bei der das Datenempfangsmittel einen 
aufeinanderfolgenden Satz von Druckdaten emp- 
fangt, wobei jeder Druckdatensatz einen entspre- 
chenden Bildabschnitt in dem Bild bezeichnet, das 
Datenempfangsmittel (16, 42) Information uber das 
Mafi an jedem Satz von Druckdaten empfangt, und 

bei der das Speicherbereichseinstellmittel 
(41) die Kapazitat eines jeden des mindestens ei- 
nen Speicherbereiches so einstellt, dafi jeder Spei- 
cherbereich einen entsprechenden Satz von Druck- 
daten speichert. 

9. Druckvorrichtung nach Anspruch 8, bei der die Zahl 
des mindestens einen Speicherbereiches in Abhan- 
gigkeit des MaRes an jedem Satz von Druckdaten 
bestimmt wird. 

10. Druckvorrichtung nach Anspruch 8 oder 9, bei der 
jedes Druckdatensatzmali in Abhangigkeit von Auf- 
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losung des Bildes bestimmt wird, das durch die 
Druckdaten dargestellt ist. 

11. Druckvorrichtung nach Anspruch 8, 9 oder 10, bei 
der jedes Druckdatensatzmafc weiter in Abhangig- 5 
keit davon bestimmt wird, ob jeder Druckdatensatz 
eine einzelne Art von Druckdaten fur eine einzelne 
Farbe oder eine Mehrzah! von Arten von Druckda- 
ten fur die Mehrzahl von verschiedenen Farben ent- 
halt. 10 

12. Druckvorrichtung nach Anspruch 11, bei der das 
Steuermittel (41), wenn das Speicherbereichsein- 
stellmittel (41 ) mehr als einen Speicherbereich ein- 
stellt, das Lese- und Schreibmittel (40) zum Schrei- 15 
ben eines Druckdatensatzes in einen Speicherbe- 
reich steuert, wahrend ein anderer Druckdatensatz 
von einem anderen Speicherbereich gelesen wird. 

13. Druckvorrichtung nach Anspruch 12, bei der das 20 
Steuermittel (41) seriell den mehr als einen Spei- 
cherbereich schaltet, der durch das Schreib- und 
Lesemittel (40) zu beschreiben und zu lesen ist. 

14. Druckvorrichtung nach einem der Anspruche 8 bis 25 
13, weiter mit: 

einem Druckbewegungsmechanismus zum 
Bewegen des Druckkopfes (21) in eine Haupt- 
abtastrichtung quer uber eine gesamte Breite 30 
eines Aufzeichnungsmediums, wobei der 
Druckkopf (21) ein Band eines Bildes auf der 
Grundlage eines entsprechenden Satzes von 
Druckdaten druckt, wahrend der Druckbewe- 
gungsmechanismus den Druckkopf (21 ) in der 35 
Hauptabtastrichtung quer uber die gesamte 
Breite des Aufzeichnungsmediums bewegt. 

15. Druckvorrichtung nach einem der vorhergehenden 
Anspruche, bei der das Schreib- und Lesemittel *o 
(40) eine DMA-Steuerung enthalt. 

16. Druckvorrichtung nach Anspruch 1, die in einer 
Mehrzahl von Aufiosungen drucken kann, bei der: 

45 

das Druckdatenempfangsmittel ein Datenauf- 
nahmemittel (16, 42) zum Empfangen aufein- 
anderfolgender Satze von Druckdaten enthalt, 
die aufeinanderfolgende Bildabschnitte be- 
zeichnen; 50 

wobei die Vorrichtung aufweist: 

eine Steuerung (41 ), die das Speicherbereichs- 
einstellmittel enthalt und zum Empfangen eines 55 
Bezeichnungssignals, das eine Auflosung ei- 
nes jeden Bildabschnittes bezeichnet, und zum 
Einstellen des mindestens einen Speicherbe- 



reiches in dem Pufferspeicher (18) dient, wobei 
die Zahl des mindestens einen Speicherberei- 
ches und die Speicherkapazitat eines jeden 
Speicherbereiches in Abhangigkeit von der 
Auflosung bestimmt wird; 

wobei das Schreib- und Lesemittel enthalt: 

ein Schreibmittel (40) zum Schreiben eines je- 
den Satzes von Druckdaten in einem des min- 
destens einen Speicherbereiches; und 
ein Lesemittel (40, 43, 1 9, 21 ) zum Lesen eines 
jeden Satzes von Druckdaten aus dem Spei- 
cherbereich und zum Drucken eines entspre- 
chenden Bildabschnittes auf der Grundlage 
des gelesenen Satzes von Druckdaten; 

wobei die Vorrichtung weiter aufweist: 

ein Schaltmittel (38) zum seriellen Schalten des 
mehr als einen zu lesenden Speicherberei- 
ches, wenn die Steuerung (41) mehr als einen 
Speicherbereich einsteilt, wodurch dem Lese- 
mittel ermoglicht wird, die aufeinanderfolgen- 
den Bildabschnitte zu drucken. 

17. Druckvorrichtung nach Anspruch 16, bei der das 
Lesemittel den Druckkopf (21) zum Drucken eines 
jeden Bildabschnittes auf der Grundlage des gele- 
senen Satzes von Druckdaten enthalt, weiter mit ei- 
nem Druckbewegungsmechanismus (20, 22) zum 
Bewegen des Druckkopfes (21) in einer Hauptab- 
tastrichtung quer uber ein Aufzeichnungsmedium, 
wahrend der Druckkopf einen Blldabschnitt auf der 
Grundlage des Satzes von Druckdaten druckt, wo- 
durch ein Bandbild gedruckt wird. 

18. Druckvorrichtung nach Anspruch 16 oder 17, bei 
dem das Schaltmittel (38) so schaltet, dafc Schrei- 
ben durch das Schreibmittel (40) und Lesen durch 
das Lesemittel (40, 43, 19, 21) simultan auf ver- 
schiedene Speicherbereiche durchgefuhrt wird. 

19. Druckvorrichtung nach Anspruch 16, 17 oder 18, 
bei der die Mehrzahl von Aufiosungen mindestens 
eine erste Auflosung und eine zweite Auflosung 
niedriger als die erste Auflosung enthalt, die Steue- 
rung (41 ) die Zahl von Bereichen auf drei oder mehr 
einsteilt, wenn das Bezeichnungssignal die zweite 
Auflosung bezeichnet. 

20. Druckvorrichtung nach einem der Anspruche 16 bis 
19, bei der die Steuerung einen Aufnahmepufferbe- 
reich zum Speichern von Druckdaten einsteilt, die 
von einer externen Vorrichtung empfangen sind, 
wobei die Steuerung den Aufnahmepufferbereich in 
einem anderen Abschnitt als den mindestens einen 
Speicherbereich einsteilt, deren Zahl der Auflosung 
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entspricht. 

21 . Druckvorrichtung nach einem der Anspruche 1 6 bis 
20, bei der der Druckkopf eine Mehrzahl von Druck- 
kopfeinheiten (21a, 21b, 21c, 21 d) jeweils zum 5 
Dmcken einer entsprechenden Farbe enthalt und 

bei der die Steuerung (41) mindestens einen Spei- 
cherbereich entsprechend einer jeden der Druck- 
kopfeinheiten (21a, 21b, 21c, 21 d) einstellt, wenn 
das empfangene Bezeichnungssignal einen Mehr- n> 
farbdruckmodus bezeichnet, und mindestens einen 
Speicherbereich entsprechend mit einer der Kopf- 
einheiten einstellt, wenn das empfangene Bezeich- 
nungssignal einen monochromatischen Druckmo- 
dus bezeichnet. 15 

22. Druckvorrichtung nach Anspruch 21, bei der der 
Druckkopf (21) Druckkopfeinheiten von Gelb- f Ma- 
genta-, Zyan- und Schwarzfarbe enthalt, weiter mit 
einem Druckkopftreibermittel (19) zum Treiben nur 20 
einer einzelnen Druckkopfeinheitwahrenddes mo- 
nochromatischen Druckmodus. 

23. Druckvorrichtung nach einem der Anspruche 16 bis 

22, bei der das Schreibmittel (40), das Lesemittel 25 
(40, 43) und die Steuerung (41 ) aus einer einzelnen 
integralen logischen Hardwareschaltung aufgebaut 
sind. 

24. Druckvorrichtung nach einem der Anspruche 1 6 bis 30 

23, bei der der Druckkopf (21) einen Tintenstrahl- 
druckkopf enthalt. 

25. Druckvorrichtung nach Anspruch 1 zum Empfan- 
gen von Druckdaten und zum Drucken eines Bildes, 35 
bei der: 

das Druckdatenempfangsmittel (16, 42) zum 
Empfangen von aufeinanderfolgenden Satzen 
von Druckdaten und zum Empfangen eines Be- 40 
zeichnungssignals, das einen eines Mehrfarb- 
druckmodus oder eines monochromatischen 
Druckmodus bezeichnet, angeordnet ist; 

wobei die Vorrichtung aufweist: 45 



von mindestens einem Speicherbereich ent- 
sprechend zu jedem der Mehrzahl von Druck- 
kopfen nach Empfangen des Bezeichnungssi- 
gnals fur den Mehrfarbdruckmodus und zum 
Einstellen von mehr als einem Speicherbereich 
entsprechend zu einem der Druckkopfe nach 
Empfangen des Bezeichnungssignals fur den 
monochromatischen Druckmodus dient, 

wobei jeder Speicherbereich eine Speicherkapazi- 
tat aufweist, die einen Satz von Druckdaten fur eine 
entsprechende Farbe speichern kann; 

das Schreib- und Lesemittel aufweist: 

ein Schreibmittel (40)zum Schreiben der 
Druckdaten in den Speicherbereich; 
ein Lesemittel (40, 43) zum Lesen der Druck- 
daten aus dem Speicherbereich; und 
ein Schaltmittel (38) zum seriellen Schalten des 
mehr als einen Speicherbereiches, die wah- 
rend des monochromatischen Druckmodus 
eingestellt sind, die zu beschreiben und zu le- 
sen sind. 

26. Druckvorrichtung nach Anspruch 25, bei der das 
Schaltmittel (38) so schaltet, dad Schreiben durch 
das Schreibmittel (40) und Lesen durch das Lese- 
mittel (40, 43) simultan auf verschiedene Speicher- 
bereiche durchgefuhrt wird. 

27. Druckvorrichtung nach Anspruch 25 oder 26, bei 
der der Pufferspeicher (18) eine Speicherkapazitat 
aufweist, die mit vier Speicherbereichen eingestellt 
werden kann; und 

das Steuermittel (41) mindestens zwei Spei- 
cherbereiche fur einen einzelnen Kopf wahrend des 
monochromatischen Druckens einstellt. 



Revendications 

1. Dispositif depression (7) pour recevoir des don- 
nees d'impression et pour imprimer une image re- 
presentee par les donnees d'impression, le dispo- 
sitif comprenant : 



eine Mehrzahl von Druckkopfen (21 a, 21 b, 21 c, 
21 d) jeweils zum Drucken einer entsprechen- 
den einer Mehrzahl von unterschiedlichen Far- 
ben, 50 

worinder Pufferspeicher (18) fur jeden Druck- 
kopf (21a, 21b, 21c, 21 d) mindestens einen Satz 
von Druckdaten speichern kann; 

wobei die Vorrichtung aufweist: 55 

ein Steuermittel (41), das das Speicherbe- 
reichseinstellmittel enthalt und zum Einstellen 



un moyen de reception de donnees d'impres- 
sion (16, 42) pour recevoir des donnees d'im- 
pression indicatives d'une image ; 
une memoire tampon (18) capable de stocker 
temporairement les donnees d'impression 
recues ; 

un moyen d'etablissement de region de stocka- 
ge (41) pour etablir au moins une region de 
stockage dans la memoire tampon ; 
un moyen d'ecriture et de lecture (40) pour ecri- 
re les donnees d'impression dans la region de 
stockage de la memoire tampon (18) et pour 
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lire les donnees d'impression a partir de la re- 
gion de stockage de la memoire tampon ; et 
une tete d'impression (21) pour recevoir les 
donnees d'impression lues par le moyen d'ecri- 
tureetde lecture pour imprimerrimage ;carac- 5 
terise en ce que : 

le moyen de reception de donnees d'im- 
pression (16, 42) sert de plus a recevoir 
une information concernant une quantite 10 
des donnees d'impression ; et 
le moyen d'etablissement de region de 
stockage (41) etablit ladite au moins une 
region de stockage (18a-p) sur la base de 
Pinformation recue concernant la quantite 15 
de donnees d'impression. 

2. Dispositif d'impression selon la revendication 1, 
dans lequel le moyen d'etablissement de region de 
stockage (41) etablit la ou les regions de stockage 20 
de facon a ce que la capacite de chacune de la ou 
des regions de stockage soit determinee en fonc- 
tion de la quantite de donnees d'impression. 

3. Dispositif d'impression selon la revendication 2, 25 
dans lequel le moyen d'etablissement de region de 
stockage (41) etablit la ou les regions de stockage 

de facon a ce que le nombre de la ou des regions 
de stockage soit determine en fonction de la quan- 
tite de donnees d'impression. 30 

4. Dispositif d'impression selon la revendication 1, 2 
ou 3, dans lequel ['information concernant la quan- 
tite des donnees d'impression comprend la resolu- 
tion de I'image representee par les donnees d'im- 35 
pression. 

5. Dispositif d'impression selon Tune quelconque des 
revendications precedentes, dans lequel Pinforma- 
tion concernant la quantite des donnees d'impres- 40 
sion comprend le nombre de couleurs differentes 
comprises dans I'image representee par les don- 
nees d'impression. 

6. Dispositif d'impression selon i'une quelconque des 45 
revendications precedentes, dans lequel un moyen 

de commande (41) commande le moyen d'ecriture 
et de lecture pour ecrire les donnees d'impression 
dans I'une de la ou des regions de stockage tout en 
lisant les donnees d'impression dans une autre de so 
la ou des regions de stockage. 

7. Dispositif d'impression selon la revendication 6, 
dans lequel le moyen de commande (41) commute 
sequentiellement la ou les regions de stockage 55 
dans lesquelles le moyen d'ecriture et de lecture 
(40) doit ecrire et lire. 



8. Dispositif d'impression selon I'une quelconque des 
revendications precedentes, dans lequel le moyen 
de reception de donnees recoit un jeu successif de 
donnees d'impression, chaque jeu de donnees 
d'impression indiquant une partie d'image corres- 
pondante dans I'image, le moyen de reception de 
donnees (16, 42) recevant une information concer- 
nant la quantite de chaque jeu de donnees d'im- 
pression, et 

dans lequel le moyen d'etablissement de re- 
gion de stockage (41 ) etablit la capacite de chacune 
de la ou des regions de stockage de facon a ce que 
chaque region de stockage stocke un jeu corres- 
pondent de donnees d'impression. 

9. Dispositif d'impression selon la revendication 8, 
dans lequel le nombre de la ou des regions de stoc- 
kage est determine en fonction de la quantite de 
chaque jeu de donnees d'impression. 

10. Dispositif d'impression selon la revendication 8 ou 

9, dans lequel chaque quantite de jeu de donnees 
d'impression est determinee en fonction de la reso- 
lution de I'image representee par les donnees d'im- 
pression. 

11. Dispositif d'impression selon la revendication 8, 9ou 

10, dans lequel chaque quantite de jeu de donnees 
d'impression est determinee en outre en fonction de 
si chaque jeu de donnees d'impression comprend 
un seul type de donnees d'impression pour une 
seule couleur ou une pluralite de types de donnees 
d'impression pour la pluralite de couleurs differen- 
tes. 

12. Dispositif d'impression selon la revendication 11, 
dans lequel lorsque le moyen d'etablissement de 
region de stockage (41 ) etablit plus d'une region de 
stockage, le moyen de commande (41) commande 
le moyen d'ecriture et de lecture (40) pour ecrire un 
jeu de donnees d'impression dans une region de 
stockage tout en lisant un autre jeu de donnees 
d'impression a partir d'une autre region de stocka- 
ge. 

13. Dispositif d'impression selon la revendication 12, 
dans lequel le moyen de commande (41 ) commute 
sequentiellement les regions de stockage dans les- 
quelles le moyen d'ecriture et de lecture (40) doit 
ecrire et lire. 

14. Dispositif d'impression selon I'une quelconque des 
revendications 8 a 13, comprenant en outre : 

un mecanisme de deplacement d'impression 
pour deplacer la tete d'impression (21) dans 
une direction de balayage principaie d'un cote 
a Pautre d'une largeur entiere d'un support d'en- 



17 



33 



EP 0 802 503 B1 



34 



registrement, la tete d'impression (21) impri- 
mant une bande d'image sur la base d'un jeu 
correspondant de donnees d'impression pen- 
dant que le mecanisme de deplacement d'im- 
pression deplace la tete d'impression (21 ) dans 5 
la direction de balayage principale du cote a 
I'autre de la largeur entiere du support d'enre- 
gistrement. 

15. Dispositif d'impression selon Tune quelconque des 10 
revendications precedentes, dans lequel le moyen 
d'ecriture et de lecture (40) comprend un controleur 

a acces direct en memoire. 

1 6. Dispositif d'impression selon la revendication 1 , ca- 15 
pable d'imprimer selon une pluralite de resolutions, 
dans lequel : 

le moyen de reception de donnees d'impression 
comprend un moyen de reception de donnees 20 
(16, 42) pour recevoir des jeux successifs de 
donnees d'impression indicatives de parties 
d'image successives ; le dispositif comprenant : 

un controleur (41) comprenant le moyen 25 
d'etablissement de region de stockage et 
pour recevoir un signal dedication indi- 
quant une resolution de chaque partie 
d'image et pour etablir la ou les regions de 
stockage dans la memoire tampon (1 8), le 30 
nombre de la ou des regions de stockage 
et la capacite de stockage de chaque re- 
gion de stockage etant determines en fonc- 
tion de la resolution ; le moyen d'ecriture et 
de lecture comprenant : 35 

un moyen d'ecriture (40) pour ecrire 
chaque jeu de donnees d'impression 
dans Tune de la ou des regions de 
stockage ; et 40 
un moyen de lecture (40, 43, 19, 21) 
pour lire chaque jeu de donnees d'im- 
pression a partir de la region de stoc- 
kage et pour imprimer une partie 
d'image correspondante sur la base 45 
du jeu de donnees d'impression lu ; et 
le dispositif comprenant en outre : 

un moyen de commutation (38) 
pour, lorsque le controleur (41) 50 
etablit plus d'une region de stoc- 
kage, commuter sequentiellement 
les regions de stockage a lire, per- 
mettant ainsi au moyen de lecture 
d'imprimer les parties d'image 55 
successives. 

17. Dispositif d'impression selon la revendication 16, 



dans lequel le moyen de lecture comprend la tete 
d'impression (21) pour imprimer chaque partie 
d'image sur la base du jeu de donnees d'impression 
lu, comprenant en outre un mecanisme de depla- 
cement d'impression (20, 22) pour deplacer la tete 
d'impression (21) dans une direction de balayage 
principale d'un cote a I'autre d'un support d'enregis- 
trement pendant que la tete d'impression imprime 
une partie d'image sur la base du jeu de donnees 
d'impression, imprimant ainsi une image en bande. 

18. Dispositif d'impression selon la revendication 16 ou 
17, dans lequel le moyen de commutation (38) com- 
mute de facon a ce que I'ecriture au moyen du 
moyen d'ecriture (40) et la lecture au moyen du 
moyen de lecture (40, 43, 19, 21) soient executees 
simultanement dans differentes regions de stocka- 
ge. 

19. Dispositif d'impression selon la revendication 16,17 
ou 18, dans lequel la pluralite de resolutions com- 
prennent au moins une premiere resolution et une 
seconde resolution inferieure a la premiere resolu- 
tion, le controleur (41 ) etablissant le nombre de re- 
gions a trois ou plus lorsque le signal dedication 
indique la seconde resolution. 

20. Dispositif d'impression selon Tune quelconque des 
revendications 16 a 19, dans lequel le controleur 
(41) etablit une region tampon de reception pour 
stocker les donnees d'impression recues depuis un 
dispositif externe, le controleur etablissant la region 
tampon de reception dans une partie autre que la 
ou les regions de stockage, dont le nombre corres- 
pond a la resolution. 

21. Dispositif d'impression selon Tune quelconque des 
revendications 1 6 a 20, dans lequel la tete d'impres- 
sion comprend une pluralite d'unites de tete d'im- 
pression (21a, 21b, 21c, 21d), chacune pour impri- 
mer une couleur correspondante, et dans lequel le 
controleur (41) etablit au moins une region de stoc- 
kage en correspondance avec chacune des unites 
de tete. d'impression (21a, 21b, 21c, 21 d) lorsque 
le signal dedication recu indique un mode d'im- 
pression polychrome et etablit au moins une region 
de stockage en correspondance avec I'une des uni- 
tes de tete lorsque le signal dedication recu indique 
un mode d'impression monochrome. 

22. Dispositif d'impression selon la revendication 21, 
dans lequel la tete d'impression (21) comprend des 
unites de tete d'impression de couleurs jaune, ma- 
genta, cyan et noir, comprenant en outre un moyen 
d'entramement de tete d'impression (19) pour en- 
tramer uniquement une seule unite de tete d'im- 
pression pendant le mode d'impression monochro- 
me. 
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23. Dispositif d'impression selon Tune des revendica- 
tions 16 a 22, dans lequel le moyen d'ecriture (40), 
le moyen de lecture (40, 43) et le controleur (41) 
sont configures a partird'un seul circuit logique ma- 
teriel integre. 5 

24. Dispositif d'impression selon Tune quelconque des 
revendications 1 6 a 23, dans lequel la tete d'impres- 
sion (21) comprend une tete a jet d'encre. 

10 

25. Dispositif d'impression selon la revendication 1 
pour recevoir des donnees d'impression et pour im- 
primer une image, dans lequel : 

le moyen de reception de donnees d'impres- is 
sion (16, 42) estagence pour recevoir des jeux 
successifs de donnees d'impression et pour re- 
cevoir un signal dedication indicatif de soit un 
mode d'impression polychrome, soit un mode 
d'impression monochrome, le dispositif 20 
comprenant: 

une pluralite de tetes d'impression (21a, 
21b, 21c, 21d) chacune pour imprimer 
Tune correspondante d'une pluralite de 25 
couleurs differentes, dans lequel : 



un moyen de lecture (40, 43) 
pour lire les donnees d'im- 
pression a partir de la region 
de stockage ; et 
un moyen de commutation 
(38) pour commuter sequen- 
tiellement les regions de stoc- 
kage, qui sont Stablies pen- 
dant le mode d'impression 
monochrome, dans lesquel- 
les ecrire et lire. 

26. Dispositif d'impression selon la revendication 25, 
dans lequel le moyen de commutation (38) commu- 
te de facon a ce que I'ecriture au moyen du moyen 
d'ecriture (40) et la lecture au moyen du moyen de 
lecture (40, 43) soient executees simultanement 
dans differentes regions de stockage. 

27. Dispositif d'impression selon la revendication 25 ou 
26, dans lequel la memoire tampon (18) a line ca- 
pacity de stockage pouvant etre etablie avec quatre 
regions de stockage ; et 

le moyen de commande (41) etablit au moins 
deux regions de stockage pour une seule tete pen- 
dant I'impression monochrome. 



la memoire tampon (18) est capable 
de stocker, pour chaque tete d'impres- 
sion (21a, 21b, 21c, 21d), au moins un 30 
jeu de donnees d'impression ; le dis- 
positif comprenant : 

un moyen de commande (41 ) com- 
prenant le moyen d'etablissement 35 
de region de stockage et pour eta- 
blir au moins une region de stocka- 
ge en correspondance avec cha- 
cune de la pluralite de tetes d'im- 
pression suite a la reception du si- *o 
gnal dedication pour le mode d'im- 
pression polychrome et pour eta- 
blir plus d'une region de stockage 
en correspondance avec Tune des 
tetes d'impression suite a la recep- 45 
tion du signal dedication pour le 
mode d'impression monochrome, 
chaque region de stockage ayant 
une capacite de stockage capable 
de stocker un jeu de donnees d'im- 50 
pression pour une couleur corres- 
pondante ; le moyen d'ecriture et . 
de lecture comprenant : 

un moyen d'ecriture (40) pour 55 
ecrire les donnees d'impres- 
sion dans la region de sto- 
ckage ; 
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